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&!&£#5<fc?£b;fcX-Ai/>x^BC:fci,'»Tv 

lXtt«2U>Xfla«tCJ|lXtt*2*AK>i:llft 10 

2*AK>* J JSl*A*i:lg2*A^i:©^M«E*3ia 
■f*k*t|3B*l»KVC«*bT»lXtt«21/>X 

fia*»*«SB i xttiB 2 # A?g©#i»ci&o a «t 

-il/>X81. . 

[M*g 2 ] mi§3£ 1 * mRVm 2 * A?£{±*ji£© 
*A«T-fe^T> #52*A?gtt> SSl*A«,fc»5*>SS< 
»J«3*l> »2*AK>tt»2*A*J:©«^ftlti*L/ 
fe^^miI32SM^§ii3i1-SCi:S#Sc1-5iS^ai§3 20 
SsfflX-Ab^X^B. 

[81*83] S3BM51»W»2*Aaitt»lAr«l'2 
U>X««r#S^»SflS«*&*^7^7 ? 'f©rtS8t^ 

■&3-&sfc»©&jH*fc£u ccttRarttsjiasEii 

##K»6nTV^5Ci:*1«Ri:-rs»«JSlXtt2E 

[»W©P«B*85ili9] 
[0 0 0 1] 

^vvi)*?, Rvwmmt^mtzm^tizz- 30 

AU>XSB£HU S&tBUtt, '>&<k4>2r3 
© U >X§¥ Sfllit fcX- A 1/ >xsbjc H-T 5 fc©T- ft 
5. 

[0 0 0 2] 

[eas©ft«] x-Auvxgatfctv aw** 

Mbfci:t»CX-A©KflS*ft*jfcRf *fc»C> A© 

U>X£fr£$jE££ftfe*©#*Qfc>*iT^-5o £©*-f 
Xf{±> HfF»U>X*^»*»6ix&aEfifW,Bl!©?&o-r 

1 *»u>xtma!S 11/ > 40 

X»fcttS&5*ffif|M»t«&-3T»ft$**MS2*A* 
SfcfcfcofcjtjAffiC, ISi¥l/>Xfcftl*l/>Xi:jWH 

[ 0 0 0 3 ] m 1 * A^SOHBBJEtttts "7-f K*©4: 

gBu»i/>xft«rt*«c, *t, ^nBofcscttieift 

BI«fc»»**ilS«fcftoT^6. 312 £A^ 

m t , £ ft y u JS © fc & fc tt tt ttff fc 8 ft $ * 5 k 
fcoT^S. LfctfoTv X-AB#©b>X;f£f)f±, 9 
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ft<*»3s yi/tfofcSCttWSi/vxktftSu 
>Xi:©RgiH#g4 ) &<fc3. 

[o o o 4] mm<Q*.5£s Admits i/>x#£R 

Jt6ilfc*AK>fc, C©*AbT>4stK^rS*Aig£ 
d^.fc*Affli:, i/>XI*©ia«a5fGifcS{H-fSia*:tf 
-T i3mbm.mi34 Ki:©ffi»ia«5tJ: 

u>x^#jt«*iRit«ii-rs. -©iiteftt^-r 

[0 0 0 5] 

Al/>X8BT?5SflS*flS©l6lI±*ia*&i&fctt, /?r5£ffl 
EHEBT* A*©*tt#l3^©*tt»S*g < -rsc t 
ff^fifcftDx !6*fcbT*Ali©3te||;fr|&©*S3P* 
Z<Dtztb, 2o©*A3M8£#|!fc£[Rlfc:*&oT 

at^Tttttai:* S&C*ZJI©#tt#|q|fci&-3fc*£ 
*»©»v^*^5ftffl^&»&» M 

[0 0 0 6] *ftlHHu ±EB«ji!lfcifiM-*&»Cfc 
Sftfe*>©T\ *«*fl3©|q|±SIS*±"T?P**i:fc4il 

tt©#«i#iRifflfi* < -r s <t 5 tx^ufex- 
a u >zmmzmm-fz z t * §i$k 1-5. 

[0 0 0 7] 

[MiftIifctSt»©fS!3 ±BHflL&fclBife-rs& 
»C, *^b^T(±, *l*Ai»i:»2*A*i:*3ai$ 
** fc h 6 c» 1 Xtt* 2 P >X«j*|*fc j& 1 XfctfJ 2 

2 * AK>#Sg 1 * AitkfS 2 * Ajftk©£Ill«&Hl 
■J-*fc*C»J»K>t»6UT»lXtt»2U>Xfia* 

nut* 1 xtt» 2 * A*©figf{c?&o TiMbf 5 «t a c 
#-y H-rstfw ^a**A«cRttfct©-c»s. * 

AfgCii, X-AU>X^«fig-rS'J>ft<kt>2-0©V 

>X»ft*«l*iac»»S*6fc»©S(S 1 * &fttm 2 
*Ajgi:#i§:tte>ixT:v>5. cft(i>©#A««u 

t$> l@m^Ci5V^Ti^MbTV^5. |gl^(±^2*Atr 

>*s|gl*A^i:»2*A«i:©2JEM^Saai-5k§ 

Ml 1 Xt±* 2 1/ >Xffi^#^ % 1 Xttft 2 * A«©$A» 
[0 0 0 8] kC5T\ fSlSr>'fS2*A«©^^^|sl 

s^s^fes. cn«±s sgi*Atr>AS3!Eii^&3ia-r 

fia^tRttfeftlffllfl&OtffiS^I-SSSl©^ K 
^ISks *2*AK>4*JE«*ftail-r*k6C, £2 
Kt>i:tt«*:5ffiB©aS2u>Xfiy*«'t:iS;ftfc 
« 2 ©1Mb O^ilR^-r* SB 2 ©stf-f K*afc-c*s. 
[0 0 0 9] bfrb** 5 ^ ffi»Jir>i:5tf-f K^ak© 
»*-*fl9Ut«ft*3»)t» !S*Jl2gam©l8H£Ci2l|$b 
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tz£o£. S£2*A«£Silj!jABJ;!>*85<JfcjESU 
&2*Ae>£^2#A$fc©&££i&8bfc£££g 

[0 0 10] 

[SiCilOiffi] *$gBJ3£jSfflbfeX-Al/>Xig[ 10 

tfs fefrfflA^JlBlcfttD^^-SS-rsSl b>XSf l 
0, Effl^>7-S:#1--ii^2U>XPl U fitfs IE© 
^7-£*-r*£3U>XS*l 2tti>t>&tfi2tltz3® 

x-Ai/>xx*fc>K SCS^X5 L ;i/*/7{cfflwe.n 

S. gg©fltf£li, ^Afgl 3, ^@^1 4, 

fiSl 5, &1&®1 6, Ig2l/>X#1 7, Stf|g3V> 

X#l 8^T-#tfiK£ftT^3o 

[0 0 11]*Bi|il4tt, A^7*f^ti^ . 
ft, #«2 O^ftCi&ofcft;*:^* 5 *^*^©^ 20 

astJRifl^ns. i*ia^fsi5tt, 

fgl 4©F<3gPC#A;*tU l§ll;<*^7*7 r 'f, Xfcfcfl- 
B^ffil 4£@££*xs. 

[0 0 12] #Afigl 3i£, ^S^fSl 4<DftmX\ % 
<Dftm£mtftz* J r&2 It, X- Affile-* 2 2^© 

[0 0 13] ^i&fgjl 6(i, ^@^f§l 4fc|*i@^f8il 
5i:©F^T% 9tm2 0©£|p]K&i&g£T\ M^«i2 30 
0S*'Di:1-5llte^|qitllIi!i§SCi&(t^n> 1*195© 

tifttfajiS !) CIS 1 l/>XSl 0#H££*lT^i>. 
[0 0 14] I*]@5£1S1 5CT)F*3SPIC{±. ^2 1/>X#1 
7 v i31/>Xftl8, 2-^©^K#2 4, 2 5, S 
^7 3— #*ffll2i!j»l?f 2 6 t&ftMlZtl&o 7*-li . ■ 
Xffl|gi&«|«2 6tt, 2 75^3©*-^ 2 7© 

«T-^2.U-h-X^'Ja-2 8 fcT-«fi££ftT:fc^ 'J 
- Y7,7 V i- 2 8 ©$4£#$4 2 0 fc*f b¥ff C bfctt 

4, 2 5*, #$A2 0£SM/£Si«l©ffiBT?#lt2 0C 40 

[0 0 15] £2 l^>X§¥ 1 1 £&8bfclg2 1/>X# 
17», 2ocD#-f F#2 4, 2 5t^1-5»-&SB2 
9, 3 0***1**1* or*?), Jttt2 0©^[qilCt&o 
T»»g«fc«l5«-H-6*x*. 3 0 

fix IIHEltto"CfeS. 

[0 0 16] «3 1/>XB1 2S«»bfc*3b>X# 
1 8(i, HuEJtf-f H#2 4C«^-raEWE±K>»3 1 

'J- KX* 'Ji-2 8t^-r5*^SB3 2 fc£* 
otfc'K 7*- *Xffl*-£ 2 7©SBI&t<fc9IIHE$ 50 



tl5'J-WJa-2 8©'J-KtbfcASoT^tt2 

o©7?isit^i!j$ns. 

[0 0 17] *A«1 3©rtJSCtt» ilW>XSl 0 

offl^l #A$3 3~3 5ifiWtE&,$tlT^Zo Zt\t><D 
gl*A»3 3~3 5Kfcfc, *B£ffil 4©*HCBKt 
feSooiKi^ Kigp3 6~3 8£3ibT, gfijfSl 
6©M-MIt^mUTiS{tfe3o©^l*Afc:>3 9-4 
l^Lt^S. CftfCfctK ^l*A«33~35 
(i. *A«1 3©ilteBt:j6i:-r*$ft2 0©#[Sjfc:^{fi[ 
U KHP3 6~3 8£0Wmi£±t)mi*& 

£>3 9~4 1 It-fr \sX% 1 b >X3£ 1 0£#$fil 0© 

[0 0 18] jbAffil 3©rtHfctiU «2V>X 

»1 7**1 U>X»1 0i:tt*5ft**«|U»tJ&oT 
^»$'&5fe«>©lr3©^2*A3t4 2*stftlt5>jxTV> 
5. dffl^2*A«4 2£fct, rtBJSfiU 5©*Wf fcg: 
ltfc»# bHP 4 3 hftmZM 1 4 O^fflfcKB-fc Kit 
MKiP4 4i:i£ILt, §2l^>Xftl 7©*WSK 
ftfflbT»l*&JB2*AK>4 54««*bT^*. Ztl 
CtUs *2*A«4 2(i, AAtai 3©@teat:jSb 
T*H2 0©*l«BC*ffiU ifiitJtH FPBP 4 4 fcfflft 
fflK«£f)g2;&Atr>4 5£^LTg§2U>X#l 7£ 

**2 0©*iRic:»oTiaJtWC»»*-a-s. ft*, ff 

^4 7tt, HfcitBSfc* (CCD) -pfeO, 

[0 0 19] d©J;-5'5:X-AU>X^a©*p« v©^ 
ffiffltt«T-{±, H2t^-TJ:'5Cx fMMff 1 6 
fS4©fggC, ffcto*,, ^^^©rtg&fctiii/^i;- 
i^&^««fcllteB©tt«4:fc*. **>\ H2fc^b 
fc«F*4 8-tt, ^K©1 6©^4StSlte,fifca* s bP8 
PT-a&tK «:IHtaB©i:§K:c©g|p4 8tS2AAK 

>4 5#ADat». sfe, i?^4 9tt, mmmm^o 
jS^ffl^^btv^. 

[0 0 2 0] */54«a»X^ WW«!Bfc-fe« hSil 
X-Affl*-^ 2 2tfffilb$iXx *A©13A S ^ 
Ml 2 0&^-C>i:bT@S1-i.Ci:T-^i&fSl 6**«tlBffi 

tetfxl/JBfcfcS. -ebT, X-Afflt-^ 2 2T-^?> 
t|B]blie^lR]ic*A® 1 3^0ei-Si:, till 6 
#H4fcjj*-fttBx -T^t)*., «BMtfflt«*^abfcffi 

*. 

[0 0 2 1 ] Jfc*. ^ 3 U >XP 1 8 its MmtL&ti>£> 
*lfcttBtm»bT*5, ^MB#t, »|5l^>XO*B 

fflfttfirfcKifc»6nfc^jii{fi»±o^^ % *©b#£© 

[0 0 2 2] »imi 6©i^Ji!{c(±, S1*AK>39 
— 4 1 ffl»]t>5 0#3gttlbT88l*?>ftTV> 
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tf>3 9~4 1 fctt*fc*£§Mfi«fclW*&iiT*»K' 
^HSfSl 4C§8:lt;fe2fc#bHP5 l*fl-LT*Attl 
3CD^*l^B^c^RJ^tT^i^iLTV^So *Aj§13li, 
UfcE2*V>UE4t^tfc<tat, (|S^ffitnife'i>&< 
■fSfcfcfcx rtAOttftJHll 3a, 13b«l*#*HJ£ 

©i4©^n{cgbs £ft&©iH-ctta.Hs£*i 4©* 

Jii:©i?StBgiFa5 2jMtttt&;h.TH3. «KjbT>5 0 
tts 2©rt«C^au *Af§il 3©rtJf® 

fc«Lfc^*Si:fcoT^3. CCtflTttx 10 

ffl 6©^t*J^TfflB&K>5 0l±^l*At>3 9 
~4 1 fcHbHfllkCftft&iiTttS. 
[0 0 2 3] S§l#A?t3 3~3 5li, H6fcijVrJ:3 

£*itv%s. ^*xe»©^i*A^3 3~35tt±> mm 

H-ant-^bfe^l AAhT>3 9~4 l#&£bTU 
£. SS2:fcA?g4 2Kli, -SflT-*bfefg2;&A£> 
4 5#flS£bT^5. *bT> ttJb£>5 0©MMW 
S^-jatfafct^bTOS. 

[0 0 2 4] g§l#A?g3 3~3 5©5*n lo©fgl 20 
*A»3 5CB\ H6C»l*At:V4<)fctfbfcffi« 
•C»2*AilM2#£«bT^3. CCT\ CCfllf 
tt, M!l#A?i3 3~3 5i!3fcMi2*A?g4 2©#£ 
KRtU *1*AK>3 9~4 l£MSl*Aig3 3 
~3 5i:©&^ft<fc5*>Mi2£Atr>4 5i:Sf52#A?g 
i:©fll&tt©;£&£<&oTV>5. £©£ 
**#"TfHU H7fcjjVi\fc$C, M§2#A?g4 2i:gi2 
#<f KK>4 5fc©«*#*»i:ftS©M*U MSI* 
A?»3 5#$MSS*lT^4&»» « 1 * AK> 4 0 fcft 
1AAS3 5fc©flte#flfMt3*lS. 30 

CO 0 2 5] BtjjiEbfci-5C?fSl#Ae>3 9~4 1 

t>tiX&*). BHSUtf-f KPIP3 6~3 8fcgl)bA*3 
3 ~ 3 5 fcCgjftlfcBSISfiTSam 1 6 ££N 2 0 © 

At:>3 9~4 ic*ii*ftWfc*#ftJBLfc^i:* 

ami 6*5^A-xt3tjib*v>. bfc#o-c> 20© 

*1*A£>3 9, 4 1tffl*AS34, 3 3£<££- 
bTWt*K 89 lOCMSl *At>4 OtfMll^A* 
3 SfcW^b&^BBf* 1 ***^ £©$#-£ (i&i&ra 40 
1 6£*A-XKjt3S$-esci:A J T-£fcV'>. 

[0026] S5a>bfeMfititr>5 os&i&fSji 

*3 5fcJ82*Ai(|4 2fc©«&SCX»)a^tS« 
It, B«i3«»t:>5 OfcflldU il*AK>40#* 
1 *A»3 5£i&oTIM&1"**$C*M!ie>5 0** 
fttZtzVXDlH KSHB#5 5, 5 6 (B6#ffi) * s * 
A«l'3©rtjllffl*»&»IB5 2CSWTJ81HUTUMJ-6 

[0 0 2 7] ±IBffj£©fMi*a*CKHt-«. 50 
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X- a b > XggtfifcP&g©!**!© i: S fc HU » l * 
A£>39~4 ltf)|l*Aft33~35©5'fe % 06 
CaVTlWAl, A2, A3©ffigC, M£2*A 
t>4 5liMS2*A«4 2 ©-5*,, HHCSt«F9A 4 
©ftglC, 1f»e>5 0ttRHCjj*-j-i?F*A5 

©ttBc^fi^fUMbTus. 
[0028] *Aigi 3*«raiac^-rfl i©**j£itia 

»1*AK>3 9~4 Hi, MH*A$3 3 
~3 5©-5^PIEIt^-r^B 1 , B2, B3©{£g(C 

*l£„ C©i:tMI2*At;>4 5«±gi2*A«4 2©o 
*HHfcjjVr^C4©flMIfc»a(l3*U 8§2b>X# 
1 7*s)ttt2 0©^|fiI{c?&ofeA{£rei:Cffigi:©F^© 

>X©*«*»H3Cwbfcyi/«l©tt»i:ft«. c©fc 

* bfe^iutw©9 ^iBi^c^-r^B 5 ©egK&ii 

bTV">3<. itSMtiSi^^^bJStCtRlltTOAA® 
1 3©@lE*l3ttx H6fc*Wt±;frffii:&*. *fc, 
*K>3 9~4.1, 4 5, 5 0<D9IMftBft^tm 
(is ^X** 5 **^ 0©#rSu©ftg£, 
©aJMft*LT^S. 

[0 0 2 9] xUJB©tt»*e.*6fc*AfSl 31fimM 
\Z.m+8 2<Dfi&1£tt®1&+it.* fgl*A£>3 9~ 

4 ItiU *Sl*A*t3 3~3 5©^%PSiaCwt4WB 

l, E2, E3©(jmfc**i**i4*»**i, &arai6 

#ftti&2 0©*iact&-9fcBffi«i:Ett«i:©IH©miH! 
«-«»*(*«CliDa*n*. Cl©i:§M52*Atf>4 
5(i*2*A^4 2©3*HHCjfr*1&*F4©ffi«C 

MS2b>X*M 7#ftffi2 0 Clique 
B <fig i: F t£g i: ©Hfflfffl NWJ>« It f£<fe®<PJ C 
5. C*xCi!), a»U>X©«fflf#H4K:wbfc7-f 
h*ig©«^fc«;S. c©i:§; HftK>5 0tt, 

jjun-eoi bfc^i&fi^© 5 *» HHc^-rwF* e 5 ©& 
gc^a&bTi^s. 

[0 0 3 0] «UK4g©tt«*>&*A«l 3#WHt^ 
"T0 3©^S«ltlEie-rSi:, S1AAK>39~41 
li, MSl*A«3 3~3 5©d*.|5)iat:^-r^Al, 
A2, A3©{4g^e>Gl, G2, G 3©ffig£*fx-€- 
tl^i&^tl, i99Gl©ffigt»ftbfc!ISl*Ae>4 
0 4^ ^1*A^4 2tS2*M4 2i:©$SM^CA 
Datr. c©i:*»»e>5 0#, *^-jjMm»7?^b 

fc£aM«*© d -feieoia t 5 ©{agic^ii) b, 

F§5S»5 5, 5 6©IHJ*A?)&A/"C#-f h*S§^ 

5 5, 5 6C»^-T4. **J, d©i:&, »2*AC> 
4 5 ttlBjEI t^tl?^ A 4 ©(SgA^ 6. H 4 ©(4g{C^8& 
bT^So 

[0 0 3 1 ] ;:©^£©tli;u>xii, fi^c^fflt 
?.^biSi:9^ K«li:©mi©*j»SEffif«Ttia<» 9JPJ 
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tt« 6 *»g<g^K IrI ttX&®+ S KIM®*?-? ft 

±*aai**iitt»'iwi'>xojiujaMMit*#*uft 

<T»trKMftO"e, #-fFSBB«5 5, 5 6©|*9*® 
£*l&tftt2:*H' P*3 3~3 5, 4 2fcnbK:M 

[0 0 3 2] ±iBSUS^T-tt> MSbtf>5 0£*AfgIl 

3©rtis®jciT&o.fc-5CbT<'>5a s s E8tr^-rn 
ss^jT-iix «st»tf>5 oo^ijfisi;c?&-pT-?nsaA J 

-r»fcfi»6 0*rt«18CI9!tffc*A«7 0t«^T^ 10 
S. CCD3K|f«6 OCIi, JBl*AK>40#m*A 
835fc!62*A#42fc©&gjSCA»)iiA,£i:#£ 

W\ *n&e>50C«fcu JBi*At:>4 0:Mii* 

A«3 5t^T^ft-rSi9tfflJtolf>5 0^rt1- 
K£jB»6 1 , 6 2 3b«»fiI-r*fi*CS6a 

[0033] mmz ott, Mftt>5 o#au *Atr 

>3 9~4 1 i:|5]^i&®l 6t»ltf»ftT^**6JS 
1#A»3 3-3.5 fcHWBtti:fcoT*»>, 0 20 

9£;jrr < fc-5t: N * 1 4 0 fc®H<DXl/ftCj& 

bfc££ ttH 8CiSlfcJ;5l:«i2OfeififrJ:«0 

osa#f fc»©*ij*6 o**aisi 3©rt/f®t:ig 

ttSfc, #^K£jg*f61, 6 2fc*fcTi*6 0#glBb 
&^*»e>, *AfHl 3&^@£ff 1 4©ftfflCjgiELT 
!SrltSC2:#T-^ bfc#oT, R&H5 2©#£ttX- 

WHSTftt, ■6 < eK«lsfc®fcNlMltt6<DCHft9 
^uriiu^imuTus. 30 

[0 0 3 4] ft*, E8T-ittB^bfeHSS^iT-ii, aSlf» 
6 0t»H-feifc^ RI8E?i*l/&£5£, 21?* 6 0 
#*1*A*3 5 £82***4 2 i:E**l^*l£fc>o 
TV^S. bfrbfttf^ C©0JT-fcfc, »fcTil»6 0.fc!>t> 
IB 1 *Ai«3 5StrtB2*Aj»4 2©*ft«<«J«U 
»».K>5 0 i5t*l*AK>40&W»2* 

Cfl&©Stajl!lT»12lV»2*AK>4 0, 4 5 
fc*l»tFilS2jtjAai3 5, 4 2 fc©«*#IBI»3*lS 
:ti s «!<, bfttfoT, MfcCtf-f K^aftBHtl* 40 

[0 0 3 5] ±i3HJE^JT-(±, mi*A?t3 3~3 5 t 
*2:&A$*4 2i:©»3SJE*.T^$#s *^B^T-li|S] 

bS££tbTfc<U^ ;:©«££ te N *ti%ti<DV>X 

h-^as*A^{c^n^nKtts-i:«s* s fes, 

[0 0 3 6] *3t, ±!3Hffi^JT-(±, &#£££&©# 
AiftbT^S*\ #8WTttc:ftfclBe>1\ *A*£ 50 
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SPECIFICATION 

[TITLE OF THE INVENTION] Zoom lens device 
[ABSTRACT] 

[THEME] An object of the present invention is to provide a 
compact zoom lens device by reducing the length along the 
optical axis direction of a lens barrel. 

[SOLVING MEANS] First cam grooves 33-35 for moving a first lens 
holding frame along the predetermined locus of variable power 
and a second cam groove 42 for moving a second lens holding 
frame along the locus of variable power different from that 
of the first lens group are formed on an inner circumferential 
surface of a rotary barrel 13 in a partially intersected manner. 
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A first cam pin 40 provided on the first lens holding frame 
and a second cam pin 45 provided on the second lens holding 
frame are, respectively, engaged with the first cam grooves 
33-35 and the second cam groove 42. The first cam groove 35 
is shallower than the second cam groove 42, and divided at the 
intersection area. When the first cam pin 40 is moved to the 
intersection area Gl, an auxiliary pin 50 provided on the first 
lens holding frame is engaged with guide projection pairs 55 
and 56 provided so as to be projected on the inner circumference 
of the rotary barrel 13, and the first cam pin 40 is guided 
so as to be moved along the locus of the first cam groove 35. 
[WHAT IS CLAIMED IS;] 

[Claim 1] A zoom lens device in which a first cam pin and a 
second cam pin are, respectively, provided so as to be pro j ected 
on a first lens holding frame and a second lens holding frame 
which, respectively, hold lens groups constituting a zoom lens 
and are supported so as to be freely" moved in an optical axis 
direction by straight advance guides, and the cam pins are, 
respectively, engaged with a first cam groove and a second cam 
groove formed on a cam barrel such that the first lens holding 
frame and the second lens holding frame are, respectively, 
moved in the optical axis direction by the rotation of the cam 
barrel, 
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wherein the first cam groove is intersected with the second 
cam groove, and an auxiliary pin is provided so as to be 
projected at a position different from the first cam pin or 
the second cam pin on the first lens holding frame or the second 
lens holding frame, and 

wherein a guiding means is provided on the cam barrel, the 
guiding means for being engaged with the auxiliary pin when 
the first cam pin or the second cam pin passes through the 
intersection area of the first cam groove and the second cam 
groove, and guiding such that the first lens holding frame or 
the second lens holding frame is moved along the locus of the 
first cam groove or the second cam groove. 

[Claim 2] The zoom lens device according to Claim 1, wherein 
the first cam groove and the second cam groove are bottomed 
cam grooves, the second cam groove formed deeper than the first 
cam groove, and the second cam pin passes through the 
intersection while maintaining an engagement with the second 
cam groove. 

[Claim 3] The zoom lens device according to Claim 1 or 2, wherein 
the first cam groove and the second cam groove have a collapsing 
area for moving the first lens holding frame and the second 
lens holding frame inside a camera body from an effective 
variable power area, and the intersection area is formed in 
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the collapsing area. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] The present invention relates to a 
zoom lens device used for an electronic still camera, a 
television camera and a photographic camera or the like. More 
particularly, the present invention relates to a zoom lens 
device provided with at least two lens groups. 
[0002] 

[Prior Arts] Conventionally, a zoom lens device which is 
compact and has high magnification is known. The zoom lens 
device is composed of a front group lens having a negative power 
and a rear group lens having a positive power. In the zoom 
lens device of this type, the front group lens and the rear 
group lens are built into a cam barrel provided with a first 
cam means for moving the front group lens along the 
predetermined locus of variable power and a second cam means 
for moving the rear group lens along the locus of variable power 
different from that of the first lens group. 
[0003] The development shape of the first cam means has shapes 
for moving the front group lens to an object side at a wide 
end and to an image forming face side at a telephoto end. The 
development shape of the second cam means has shapes for moving 
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the rear group lens to the image forming face side at the wide 
end and to the object side at the telephoto end. Therefore, 
in the lens movement at the time of zooming, the distance 
between the front, group lens and the rear group lens becomes 
longest at the wide end, and the distance becomes shortest at 
the telephoto end. 

[0004] As is known, the cam means comprises a cam pin provided 
on a lens frame, a cam barrel provided with a cam groove that 
the cam pin is fitted into, and a straight advance guide for 
regulating the rotating direction of the lens frame. The lens 
frame is moved forward and backward in an optical axis direction 
by the relative rotation between the cam barrel and the straight 
advance guide. The amount of displacement in the optical axis 
direction with respect to the rotational amount is the moving 
amount of the lens. 
[0005] 

[Problems to be Solved by the Invention] It is necessary to 
increase the amount of displacement of the cam groove in the 
optical axis direction by a prescribed rotational amount to 
attain high variable power in the zoom lens device of the above 
type. As a result, the length of the cam barrel in the optical 
axis direction becomes longer. Therefore, when two cam means 
are arranged along the optical axis direction, the length of 




the cam barrel along the optical axis direction becomes still 
longer. In a thin camera, a lens barrel is projected from a 
camera body, and when the lens barrel is stored inside the 
camera body, a disadvantage exits in that the thickness of the 
camera body increases. 

[0006] The present invention has been made to solve the 
aforementioned problems. It is an object of the present 
invention to provide a zoom lens device which is so devised 
as to shorten the length of the lens barrel in the optical axis 
direction as much as possible, the length of the lens barrel 
being obstacles to attain high variable power. 
[0007] 

[Means for Solving the Problems] In order to solve the 
aforementioned problems, according to the present invention, 
a first cam groove is intersected with a second cam groove, 
an auxiliary pin provided so as to be projected at a position 
different from a first cam pin or a second cam pin on a first 
lens holding frame or a second lens holding frame, and a guiding 
means is provided on a cam barrel, the guide means for being 
engaged with the auxiliary pin when the first cam pin or the 
second cam pin passes through the intersection area of the first 
cam groove and the second cam groove, and guiding such that 
the first lens holding frame or the second lens holding frame 
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is moved along the locus of the first cam groove and the second 
cam groove. The first cam groove and the second cam groove 
for moving at least two lens groups constituting the zoom lens 
in the optical axis direction are formed on the cam barrel. 
The cam grooves are intersected at least at one spot. When 
the first cam pin or the second cam pin passes through the 
intersection area of the first cam groove and the second cam 
groove, the auxiliary pin is engaged with the guiding means 
provided on the cam barrel, and the first lens holding frame 
or the second lens holding frame is guided so as to be moved 
along the locus of the first cam groove or the second cam groove . 
[0008] Meanwhile, in the case where the first cam groove is 
set to the same depth as that of the second cam groove, it is 
necessary that two pairs of the auxiliary pin and the guiding 
means are provided. These are a first guiding means with which 
the first auxiliary pin provided at a position different from 
a first guide pin on the first lens holding frame is engaged 
when the first cam pin passes through the intersection, and 
a second guiding means with which the second auxiliary pin 
provided at a position different from a second guide pin on 
the second lens holding frame is engaged when the second cam 
pin passes through the intersection. 

[0009] However, instead of providing two pairs of the auxiliary 
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pin and the guiding means, according to Claim 2, when the second 
cam groove is formed deeper than the first cam groove, the 
second cam pin passes through the intersection while 
maintaining engagement with the second cam groove. 
Accordingly, only a pair of the auxiliary pin and the guiding 
means can be provided. According to Claim 3, the first cam 
groove and the second cam groove have a collapsing area for 
moving the first lens holding frame and the second lens holding 
frame inside the camera body from an effective variable power 
area, and the intersection area is formed in the collapsing 
area . 

[0010] [Preferred Embodiment] A zoom lens device to which the 
present invention applies is illustrated in Fig. 1. The zoom 
lens device has a photographic lens which is a three group zoom 
lens composed of a first lens group 10 having a negative power, 
a second lens group 11 having a positive power and a third lens 
group 12 having a positive power in order from an object side, 
and is mainly used for an electronic still camera. The device 
is composed of a cam barrel 13, an outer fixed barrel 14, an 
inner fixed barrel 15, a movement barrel 16, a second lens frame 
17 and a third lens frame 18 or the like. 

[0011] The outer fixed barrel 14 is fixed to a camera body or 
the like, and the entire length of the outer fixed barrel 14 
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along the direction of an optical axis 20 is stored in the camera 

body. The inner fixed barrel 15 .is inserted into the outer 

fixed barrel 14 with a clearance, and is fixed similar to the 

* 

camera body or the outer fixed barrel 14. 

[0012] The cam barrel 13 is provided so as to be freely rotatable 
in the rotating direction centering around the optical axis 
20 on the outer circumference of the outer fixed barrel 14. 
The cam barrel 13 is rotated around the optical axis 20 by 
transmitting a drive from a driving source such as a zooming 
motor 22 to a gear part 21 provided on the outer circumference. 
[0013] The movement barrel 16 is provided so as to be freely 
moved in the direction of the optical axis 20 and so as to be 
freely rotatable in the rotating direction centering around 
the optical axis 20 between the outer fixed barrel 14 and the 
inner fixed barrel 15. The first lens group 10 is fixed to 
the object side of the inner part of the movement barrel 16. 
[0014] The second lens frame 17, the third lens frame 18, two 
guide bars 24 and 25 and a driving mechanism 26 for focusing 
are enclosed in the inner fixed barrel 15. The driving 
mechanism 26 for focusing is composed of a motor 27 and a lead 
screw 28 as a shaft of the motor 27, and is attached to the 
inner fixed barrel 15 with the shaft of the lead screw 28 being 
in parallel with the optical axis 20. The guide bars 24 and 
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25 are also fixed, respectively, so as to be in parallel with 
the optical axis 20 at positions on both sides holding the 
optical axis 20. 

[0015] The second lens frame 17 maintaining the second lens 
group 11 has engaging parts 29 and 30 which are, respectively, 
engaged with the guide bars 24 and 25, and is attached so as 
to be freely moved along the direction of the optical axis 20. 
In addition, the engaging part 30 is a rotation stop. 

[0016] The third lens frame 18 maintaining the third lens group 
12 has a rotation stop part 31 engaged with the guide bar 24 
and a screw part 32 engaged with the lead screw 28, and is moved 
in the direction of the optical axis 20 according to the lead 
of the lead screw 28 rotated by driving the motor 27 for 
focusing. 

[0017] Three first cam grooves 33-35 for moving the first lens 
group 10 along the predetermined locus of variable power are 
formed on the inner circumference of the cam barrel 13. Three 
first cam pins 39-41 provided so as to be projected on the outer 
circumference of the movement barrel 16 are engaged with the 
first cam grooves 33-35 through three straight advance guide 
openings 36-38 formed on the outer circumference of the outer 
fixed barrel 14. Thereby, the first cam grooves 33-35 are 
displaced in the direction of the optical axis 20 according 
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to the rotation amount of the cam barrel 13, and the first lens 
group 10 is moved straight along the direction of the optical 
axis 10 through the first cam pins 39-41 by action with the 
straight advance guide openings 36-38. 

[0018] A second cam groove 42 for moving the second lens group 
17 along the locus of variable power different from that of 
the first lens group 10 is formed on the inner circumference 
of the cam barrel 13. A second cam pin 45 provided so as to 
be projected on the outer circumference of the second lens frame 
17 is engaged with the second cam groove 42 through a clearance 
opening 4 3 formed on the outer circumference of the inner fixed 
barrel 15 and a straight advance guide opening 44 formed on 
the outer circumference of the outer fixed barrel 14 . Thereby, 
the second cam groove 42 is displaced in the direction of the 
optical axis 20 according to the rotation amount of the cam 
barrel 13, and the second lens frame 17 is moved straight along 
the direction of the optical axis 20 through the second cam 
pin 45 by action with the straight advance guide opening 44. 
Numeral 47 designates a solid-state image pickup device (CCD) 
and for example, the solid-state image pickup device is fixed 
to the camera body side. 

[0019] In the state where the camera of the zoom lens device 
of this type is not used, as shown in Fig. 2, the greater portion 
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of the movement barrel 16 is inserted into the outer fixed 
barrel 4, that is, the camera body being in the state of a 
collapsing position. Numeral 48 shown in Fig. 2 designates 
a clearance opening formed at the rear end of the movement 
barrel 16, and at the collapsing position, the second cam pin 
45 is inserted into the opening 48. Also, Numeral 49 
designates an image forming face of the solid-state image 
pickup device. 

[0020] When the camera is set in a photographing standby state, 
the zooming motor 22 is driven. The movement barrel 16 is 
extended to the position shown in Fig. 3 from the collapsing 
position by the rotation of the cam barrel 13 centering around 
the optical axis 20, and the variable power of the photographic 
lens becomes a telephoto end. When the cam barrel 13 is still 
further rotated in the same rotating direction by the zooming 
motor 22, the movement barrel 16 is extended to the position 
shown in Fig. 4, that is, the position where the movement barrel 
16 projects most to the object side, and thereby the variable 
power of the photographic lens becomes a wide end. 
[0021] The third lens group 18 stands at a predetermined 
position from the collapsing position to the wide end through 
the telephoto end. At the time of focusing, the third lens 
group 18 is moved to the position corresponding to the subject 
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distance at that point in time when the focusing locus is 
determined at each variable power position of the photographic 
lens . 

[0022] In addition to the first cam pins 39-41, an auxiliary 
pin 50 is provided so as to be projected on the outer 
circumference of the movement barrel 16. As shown in Fig. 5, 
the auxiliary pin 50 is provided at an angle position different 
from the first cam pins 39-41 and is projected to the inner 
circumferential surface of the cam barrel 13 through a 
clearance opening 51 formed on the outer fixed barrel 14 . As 
shown in Fig. 2 through Fig. 4 described above, only the front 
and rear ends 13a and 13b of the 'inner circumference of the 
cam barrel 13 are in contact with the outer circumference of 
the outer fixed barrel 14 to reduce frictional resistance, and 
a clearance 52 is formed between the outer circumf erence of 
the outer fixed barrel 14 and the cam barrel 13. The auxiliary 
pin 50 is projected to the inside of the clearance 52 and has 
such a height that the auxiliary pin 50 is not in contact with 
the inner circumferential surface of the cam barrel 13. In 
addition, in this example, the auxiliary pin 50 is provided 
on the same circumference as the first cam pins 39-41 on the 
outer circumference of the movement barrel 16. 
[0023] As shown in Fig. 6, the first cam grooves 33-35 are, 
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respectively, formed at positions obtained by dividing the 
inner circumference of the cam barrel 13 into three equal parts. 
The first cam pins 39-41 indicated by a single circle in Fig. 
6 are engaged with the first cam grooves 33-35. The second 
cam pin 45 indicated by a double circle is engaged with the 
second cam groove 42. The moving locus of the auxiliary pin 
50 is shown by bold dashed lines. 

[0024] The second cam groove 42 is intersected with the first 
cam groove 35 among the first cam grooves 33-35 at the position 
of the first cam pin 40 shown in Fig. 6. Herein, in this example, 
the second cam groove 42 is formed deeper than the first cam 
grooves 33-35 and the engaging margin of the second cam pin 
45 with the second cam groove is larger than the engaging margin 
of the first cam pins 39-41 with the first cam grooves 33- 
35. Thus, as shown in Fig. 7, the engagement of the second 
cam groove 42 with the second guide pin 45 is effective in the 
intersection part, while the engagement of the first cam pin 
40 with. the first cam groove 35 is released by the division 
of the first cam groove 35. 

[0025] As described above, the first cam pins 39-41 are, 
respectively, provided at the positions obtained by dividing 
the outer circumference of the movement barrel 16 into three 
equal parts. The first cam pins 39-41 are induced to the 
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intersections of the straight advance guide openings 36-38 and 
the first cam grooves 33-35, and the movement barrel 16 is moved 
straight in the direction of the optical axis 20. For this 
reason, when equal force does not act on the first cam pins 
39-41 respectively, the movement barrel 16 is not moved forward 
and backward smoothly. Therefore, even if the first cam pins 

39 and 41 are engaged with the first cam grooves 34 and 33 and 
the position where the first cam pin 40 is not engaged with 
the first cam groove 35 exists, the movement barrel 16 cannot 
be moved forward and backward smoothly at the position. 
[0026] Consequently, the above-described auxiliary pin 50 is 
provided on the movement barrel 16. Guide projection pairs 
55 and 56 for being engaged with the auxiliary pin 50 only when 
the first cam pin 40 is inserted into the intersection of the 
first cam groove 35 and the second cam groove 42, and guiding 
the auxiliary pin 50 (see Fig. 6) such that the first cam pin 

40 is moved along the first cam groove 35 are provided so as 
to be projected to the clearance 52 from the inner 
circumferential surface of the cam barrel 13. 

[0027] Next, the action of the above construction is simply 
described. When the zoom lens device is in the state of the 
collapsing position, the first cam pins 39-41 are located at 
the positions of numerals Al, A2 and A3 shown in Fig. 6 among 
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the first cam grooves 33-35. The second cam pin 45 is located 
at the position of the numeral A4 shown in Fig. 6 among the 
second cam groove 42 and the auxiliary pin 50 is located at 
the position of the numeral A5 shown in Fig. 6. 
[0028] When the cam barrel 13 is rotated by an angle 81 shown 
in Fig. 6, the first cam pins 39-41 are, respectively, moved 
to the positions of the numerals Bl, B2 and B3 shown in Fig. 
6 among the first cam grooves 33-35, and the movement barrel 
16 is extended to the object side by a gap amount between a 
position A and a position B along the direction of the optical 
axis 20. At this time, the second cam pin 45 is moved to the 
position of numeral C4 shown in Fig. 6 among the second cam 
groove 42, and the second lens frame 17 is extended to the object 
side by a gap amount between the position A and a position C 
along the direction of the optical axis 20. Thereby, the 
variable power of the photographic lens is in the state of the 
telephoto end shown in Fig. 3. At this time, the auxiliary 
pin 50 indicated by a black spot is moved to the position of 
numeral B5 shown in Fig. 6 among the moving locus shown by bold 
dashed lines. The rotating direction of the cam barrel 13 to 
the telephoto end from the collapsing position is the upper 
direction in Fig. 6. The alphabetic character of the numeral 
showing the moving position of each pin 39-41, 45, 50 represents 
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the position in the direction of the optical axis 20 and the 
number thereof represents the kind of pin. 

[0029] When the cam barrel 13 is rotated by an angle 02 shown 
in Fig. 6 from the state of the telephoto end, the first cam 
pins 39-41 are, respectively, moved to the positions of the 
numerals El, E2, E3 shown in Fig. 6 among the first cam grooves 
33-35, and the movement barrel 16 is extended to the object 
side by a gap amount between the position B and a position E 
along the direction of the optical axis 20. At this time, the 
second cam pin 45 is moved to the position of numeral F4 shown 
in Fig. 6 among the second cam groove 42, and the second lens 
frame 17 is retreated to the image forming face side by a gap 
amount between the position B and a position F along the 
direction of the optical axis 20. Thereby, the variable power 
of the photographic lens is in the state of the wide end shown 
in Fig. 4. At this time, the auxiliary pin 50 is moved to the 
position of numeral E5 shown in Fig. 6 among the moving locus 
shown by bold dashed lines. 

[0030] When the cam barrel 13 is rotated by an angle 63 shown 
in Fig. 6 from the state of the collapsing position, the first 
cam pins 39-41 are, respectively, moved to the positions of 
the numerals Gl, G2, G3 from the positions of the numerals Al, 
A2, A3 shown in Fig. 6 among the first cam grooves 33-35, and 




the first cam pin 40 moved to the position of numeral Gl is 
inserted into the intersection of the first cam groove 42 and 
the second cam groove 42. At this time, the auxiliary pin 50 
is moved to the position of numeral G5 shown in Fig, 6 among 
the moving locus shown by bold dashed lines, and is engaged 
with the guide projection pairs 55 and 56 by being inserted 
between the guide projection pairs 55 and 56. At this time, 
the second cam pin 45 is moved to the position of numeral H4 
from the position of numeral A4 shown in Fig. 6. 
[0031] At this time, the photographic lens is not in the 
effective variable power area between the telephoto end and 
the wide end, used at the photographing time but in the middle 
of the collapsing area moving from the collapsing position 
toward the effective variable power area. As with this example, 
if the cam grooves intersect each other in sections other than 
the effective variable power area, where the focal movement 
or the like of the photographic lens is not considered, the 
inner surfaces of the guide projection pairs 55 and 56 can be 
formed into a nearly linear shape in a same way to the first 
guide grooves 33-35 and the second guide groove 42, and thereby 
the cost can be reduced. 

[0032] In the above example, the auxiliary pin 50 is not in 
contact with the inner circumferential surface of the cam 
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barrel 13. But in the example shown in Fig. 8, a cam barrel 
70 is used, and an escape groove 60 allowing the auxiliary pin 
50 to escape along the moving locus of the auxiliary pin 50 
is formed on the inner circumferential surface of the cam barrel 
70. Guide projection pairs 61 and 62 are provided so as to 
be projected in the direction facing each other in the escape 
groove 60. The guide projection pairs 61 and 62 are engaged 
with the auxiliary pin 50 only when the first cam pin 40 is 
inserted into the intersection of the first cam groove 35 and 
the second cam groove 42, and guide the auxiliary pin 50 such 
.that the first cam pin 40 is moved along the first cam groove 
35. The guide projection pairs 61 and 62 are not projected 
from the inner circumferential surface of the cam barrel 70. 
[0033] The escape groove 60 has the same shape as the first 
cam grooves 33-35 since the auxiliary pin 50 is provided on 
the movement barrel 16 on which the first cam pins 39-41 are 
provided. As shown in Fig. 9, the escape groove 60 is formed 
so as to be shifted in the rotating direction centering around 
the optical axis 20 shown in Fig. 8 by only the amount 
corresponding to the deviation angle between the first cam pin 
40 and the auxiliary pin 50. Thus, when the escape groove 60 
for allowing the auxiliary pin 50 to escape is provided on the 
inner circumferential surface of the cam barrel 13, the guide 
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projection pairs 61 and 62 are not projected from the escape 
groove 60. Therefore, the cam barrel 13 can be provided close 
to the outer circumference of the outer fixed barrel 14, and 
thereby the diameter of the zoom lens barrel can be reduced 
by the amount of the clearance 52. In Fig. 8 and Fig. 9, the 
elements having the same function as those of elements 
described in Fig. 6 are designated by the same numerals, and 
a. detailed description is omitted. 

[0034] In addition, in the example described in Fig. 8, the 
escape groove 60 is provided, and the escape groove 60 is 
intersected with the first cam groove 35 and the second cam 
groove 42 as shown in Fig. 8. However, in this example, since 
the first cam groove 35 and the second cam groove 42 are formed 
deeper than the escape groove 60 and an engaging margin is 
increased by making the first cam pin 40 and the second cam 
pin 45 project more than the auxiliary pin 50, the engagement 
of the first cam pin 40 and the first cam groove 35, and the 
engagement of the second cam pin 4 5 and the second cam groove 
42 are not released in the intersections. Therefore, the 
movement barrel 16 and the second lens frame 17 can be smoothly 
moved without separately providing the guide means. 
[0035] In the above example, the depth of the first cam grooves 
33-35 is different from that of the second cam groove 42, 




however, in the present invention, the depth of the first cam 
grooves 33-35 may be the same as that of the second cam groove 
42. In this case, it is necessary that an auxiliary pin is 
provided on each lens frame, and the first guiding means and 
the second guiding means for guiding each lens frame when each 
cam pin passes through the intersection area are provided, 
respectively, on the cam barrel. 

[0036] Also, in the above example, the cam grooves are bottomed 
cam grooves, but the invention is not limited thereto. The 
bottom of the cam grooves may be opened. In this case, similar 
to the above described case, an auxiliary pin is required on 
each lens frame, and the first guiding means and the second 
guiding means must be provided on the cam barrel. 

[0037] Methods for providing only a pair of the auxiliary pin 
and the guiding means include to change the depth of the cam 
groove described above. Beyond this method, the diameter of 
the cam pin may be changed. In this case, since the engagement 
between the cam pin with a small diameter and the cam groove 
with a narrow width is released in the area where the cam grooves 
with different widths are intersected, an auxiliary pin is 
provided on a lens frame on which the cam pin with a small 
diameter is provided. Thus, if the diameter of the cam pin 
is changed and the bottom of the cam groove is opened, only 
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a pair of the auxiliary pin and the guiding means can be 
provided. 

[0038] In. the above example, a three group zoom lens composed 
of a lens group having a negative power, a lens group having 
a positive power and a lens group having a positive power in 
order is used, but the invention is not limited thereto. If 
the focal distance is changed by moving at least two lens groups 
in the optical axis direction, the construction of the lens 
group and the lens power or the like are not limited. 

[0039] In the above example, the zoom lens device is used for 
an electronic still camera, but the invention is not limited 
thereto. It is a matter of course that the present invention 
is also applicable to a photographic camera and a video camera 
or the like. 

[0040] 

[Effects of the Invention] As has been described in detail above, 
according to the present invention, the length of the cam barrel 
along the optical axis direction can be reduced by intersecting 
the first cam groove with the second cam groove, and the length 
of the lens barrel in the optical axis direction can be formed 
to be shortened. For example, when the collapsing position 
of the zoom lens is provided, the thickness of the camera body 
can be reduced. When the cam pin passes through the 
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intersection area, the auxiliary pin guides the lens holding 
frame, and thereby the lens holding frame can be smoothly moved. 
According to Claim 2, since the second cam groove is formed 
deeper than the first cam groove, only a pair of the auxiliary 
pin and the guiding means can be provided, and thereby the cost 
can be reduced. According to Claim 3, since the intersection 
area is provided in the collapsing area, it is unnecessary to 
accurately form the guiding means for being engaged with the 
auxiliary pin, and thereby the cost can be reduced. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] An exploded perspective view showing the construction 
of a zoom lens device according to the present invention. 

[Fig. 2] A cross-sectional view showing the state of a 
collapsing position. 

[Fig. 3] A cross-sectional view showing the state of a telephoto 
end. 

[Fig. 4] A cross-sectional view showing the state of a wide 
end. 

[Fig. 5] A longitudinal sectional view showing the construction 
of a second lens frame, a movement barrel and a cam barrel or 
the like. 

[Fig. 6] A development showing the inner circumferential 
surface of a cam barrel. 
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[Fig. 7] An enlarged perspective view showing the intersection 
part of a first cam groove and a second cam groove. 
[Fig. 8] A development showing the inner circumferential 
surface of a cam barrel according to another example. 
[Fig. 9] A longitudinal sectional view showing the essential 
parts of the zoom lens device according to the example shown 
in Fig. 8. 

[Description of the Symbols] 

10 first lens group 

11 second lens group 

12 third lens group 

13 cam barrel 

14 outer fixed barrel 

15 inner fixed barrel 

16 movement barrel 

17 second lens frame 

18 third lens frame. 
22, 27 motor 

33-35 first cam groove 
39-41 first cam pin 
42 second cam groove 
4 5 second cam pin 
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